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New Platform RX/OTW Concept Review 



U^rpject Information 



l£^ject Goals 



I Projectm315 

I Project Leader: Eric Peterson 

New Platform for global .014 workhorse 

OTW and RX catheters 
I Catheters will introduce Soft Lo-Pro 

balloon technology 

Corporate Priority ^12 



Performance 

Best "overair performance 

Cost 

' stretch goaf of 50% COPS reduction 
' COPS less than EDGBStreak .014 
* Have a corrimon distal er^ 

Timing Goals (with longs) 

' 04 1995 International Reiease 
' 02 1996 Domestic Reiease 



^est "Overall" Performance 



JFD Attribute 



i through tortuous artery 
Without resistance 

i smooth movement t>etween 
;; catheter and guidewire 
transmit pustt from daic^r end to 
i distal tip 
\ atraumatic tip 
\ crosses second lesion after 
i inflation 



CfltlCMi SUCC*S3 



best In class 

opmpetitiye* 
best in dass 



best in class 



equai 



Synergy with Strategic 



Grow proprietary segments 

continue to innovate in RX designs 
Increase share in OTW 

deliver competitive OTW product 
m Grow international presence 

' greater international input into design 
m Increase productivity 

' common design features (distal end) 
' lower product COPS 



' Performance goai has tjsvt '^puaT cross. 1 



few Platform Team Members 



Etc Pttvson, Prefect Laadv 
i Dan Qjj, OTW Teen. Lead 
Eric Leopold, RX Tecft, Leaa 
La/ry Wasicatt, RAO Engr. 
\ Bob Alcantara, RSP Tech 
Sattjara Stamtjetg, RAD Teen 
E/iat Abeitven, RAD Teen 
Roatiin Cn&rry. RAD Tdcn 
Kim Nguyen. RAO Tech 
Chris Haig, Marfteting 
Co^etin MaOuoen, CR 
Roft Seine, CR 
Dan Meeker, IR 



JuaPakn^RA 
Diem Ta, RE 
Victor Ngyuen,QE 
jontonczatt, 
Ke^Briavi^ME 
ManayLee, Process 
Mnoo Mama, Process 
Steven Levin, Prmas 
acbAkvmxih.$hetlii 

Loa Lopczak, SattLoPro 
TimDietz, SoULoPfo 
Lava Cnw^ftl H^ntiytiMi 



Eric Peterson, 8/24/94 
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U.S. Customer Needs 




1 . Slides through tortuous artery without resistance 

2. Crosses difficult distal lesions 

3. Smooth guide wire movement 

4. Transmits push from back end to distal tip 

5. Predictable balloon size during inflations 

6. Atraumatic tip 

7. Predictable balloon rupture pressure 

8. Crosses second lesion after inflation 

9. Simple guide wire exchange 

1 0. Simple balloon catheter exchange 

1 1 . Balloon catheter shaft doesn't kink during exchange 

12. Good visualization during proximal injections 

1 3. Balloon catheter doesn't cause guide wire (GW) to kink in anatomy 

14. Ability to dilate at higher pressures 

1 5. Balloon catheter doesn't cause GW to kink during exchange 

1 6. Balloon doesn't straighten the artery 

17. Can use smaller guiding catheters 

1 8. Good inflation/deflation times 

19. Can achieve nominal balloon size at low pressure 

20. Can use two balloon catheters in guiding catheter 

21 . Easy to load GW 

22. Minimize blood loss at RHV 

23. Compatible with .01 8 GWs 

24. Easy to flush GW lumen 

25. Can be used in Angiographic catheters 

26. Stores well on table 
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New Platform RX/OTW Concept Review 



Technologies 



^^tSpft Lo Pro Balloon 



\ Soft LoPro Balloon 
I Hydrophilic Coating 
E-Beam Sterilization 
PEEK Stiff Shaft 



Goals 

Higher pnssm (W 3tn RBP, iSatrnmnnf 
Lo¥ier PfoMtTiprtMa cross 

Status 

Concept Pvvietit on 7/27/9*. XOirm LoPio tia^xtn \Hiih ETO 
siwHizMiiOft met lihgn^ pnj^ci yoetf 
Decision mode to pnxeed untfi cunent Uend on a/12/94. 
Pf^K^kiary leeAedc from C D eem sim*is^km h^drtjfiii^ 
e'irakiakine shoiira no sionificmt knpact OP ta/knn pefHtn^^ 
New -f^tar min Shows fimiM to elkriifnte compot^^ 
tetkiam n^ur* ana baitaon 00 sianttanl dft iatoii. 



'^ofit Lo Pro continued , 



Timeline/Milestones 

" 50/50 and "TJear resin evakiatan 8^1/94 
- con^iarison of ZO, 3^0, and 4.0 pefiOfwanca data and 
capability ftytfotttSa/SO bhrd and 'near fesin 

3/7/94 
3/31/94 
10/94 
11/94 
12/94 
01 1995 



Decision on rasin fot LoPrt> 
HydrophHic/E-boam avakj^tioft 
Pfoca$sing/f0ii3ing optimization 
Hydrophitic/£-iJOBm quaHfication 
Dssign Review (3.0, 2,0, 4.0, 1.5} 
Remaining siies and validation 



Lo Pro continued . 



I Issues/Risks 

50/50 Blend - process optimization to 
reduce tyalloon OD and rupture standard 
deviBtions may not have a significant 
impact 

"Near Resin - balloon perfonnance testing 
is undenA/ay and only preliminary results 
are available 



J^ydrophilicl E-Beam 



Goals 

Improve track, cross, and r^crr^ss by providing a signiUcani/y 
more lubricous coating than Micro^^de 

i Status 

Current project focus is an PE-600 £dge and Sfipse 
Have demonstrated the to^owing perfdrwance: 

- 70% lass kinx to cmss fftan micm^ide 

- improvernent over miovglida in niCf^ during enimat iiu^ 

- preiiTT^iary \m>rk shiM 50% lowar aassirig lon^e ihen Biostide 
New STM under devek>p/nent for wet pro19e rneasurement, 
data in Sept. 



^^drophilicl E-Beam continued.. 



Timeline - PE600 Implementation 



Edge filing 
EDO ciinicals 
Elipse filing 
Edge IntI release 
Edge Dom. release 



11/30/94 
Dec 94/Jan 95 
Jan/Feb 95 
Jan/Feb 95 
June 95 



Eric Peterson, 8/24/94 
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New Platform RX/OTW Concept Review 



^Hydrophilic/E-Beam continued.. 



^EK Stiff Shaft 



Issues/Risks 

• E-beam Sterilization 

- Data from heat set study due mkfSept. 

- Will datermine need for reengineering 
after heat set study 

' Incorporate PAT II process 

• Merging of Low Cost a Hydrophilic 

• Potential Low Cost IM color change 



I Goals 

\ ' Hig^ Shftneas, Good KJnk f 
' Lovr CosK Easy Ass«/rtfy into Catfw«Br 

I Status 

' PBSK tutJirtg has highest stifthess of extfUJi^ potymer 



Acitts^ PE^K tubing h9$ been used in cwrent catheter 
prototyping 

Ifhhouse extrusion process OOE demonstrated our atiUity to 
meet goais for extusion pnjpertios* 



.Meek stiff shaft continued., 
ItoAirt Timeline/Milestones 

Secure PEEK resin suppty. f 1/1/94 
Oetermifig Snsi $natt i£m«nsions. 10/10/9* 
Op^miza in-house extrusion process, 1 1/1/94 

Issues/Risks 

' Resin Suppty 

- Victrex Inc. 
-AMOCO 

' Extrusion Source 

- tn-hou$0 ptvc&$$ing 

- Acutech Corp. 



Eric Peterson, 8/24/94 
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New Platform RX/OTW Concept Review 



^Performance I Design Goals 





Beim ifivi Sloek / Eurofiaaa 


Crow 


CotT^pem^ mm Sh^ / Bmpass 




£quai to Bclg9/ Beam than BifiM 


Push 


equaitaCabm /Bpse 


Atrmjmatie, Tip 




Racftas 


&^ to Sl90k / EiMpaaa 


COFS 





■ S^rformance / Design Goals 



Baboon Pw^9 

DisatShattSia 

ProiiiimtSh^Sin 



ftloGC 
Da0atiort Thm 



S 27F 

S Z8F(RX) 

1 camtarinaeFGC 

1 cathalat/ 2 vnwas in a 7 F GC (RX) 

< Ssaooms tot 3.0x20 

i 30 seconds tor 4.0 m 40 

135 cm 

2Sim(RX} 



:j§(^mpleted Design Decisions 



Elimination of peel away on tfie f^X product 

Common distal 3haft for RX and OTW catheters 

Soft LoPro t^ttoon material 

PEEK or PBK proximal shaft material for OTW 

Reinforced single lumen design for RX proximal 

shaft 

PB based inner memtjer for RX and OTW 
catheters 

Aggressive tip sanding method 
Coaxial distal shaft design 



Orw Product Features to Address Customer 
JHeids 





\ OTW Product Features to Address Customer 



ptW Product Drawings 



see figures 



Product Design (Common Distal, OTW), Eric Leopold, Dan Cox 8/23/94 

Page 19 



New Platform RX/OTW Concept Review 



i^i>mmon Distal - Design Options 

I Tip Design 

' Long tapaf (Uf.Smn^ and long tift langi^ 

I Tip Sealing 

■ Heat nov^ soatv 

I Distai Inner Member 

- NDP€mtnFi)O(exten)0ttnwt(Jnt) 
' HOPE vihth gmphitv <9iiimKM nvidni} 

Distal Inner Member Dimension 

' .016$7.02£S- 

- .oir/.a23r 



iSpmmon Distal - Design Options 



Distal Outer Member 
' HOPE (tutonaeaftmani) 
- HOP€ (Hm^ dm} 

Prpximat Sealing 
' Haat nozA soatv 

Hadfbp^d Marker 
' Goktband 
* PfaHnum^R bans 



Platform OTW - Design Options 



Platform OTW - Design Options 



■ Proximal Outer Shaft 

* PEEK outer shaft 
. PEK outer shaft 

m Proximal Inner Member 

* HOPE with FeO (aximndBd mmiiMf 

' HOPE with gr^phita dMendod nvnM) 
m Proximal Markers 

- GokiFoit 
' TSO 

m Proximal Adaption 

- Singia prdcd tr^a^ion motdea adapter 

* Injection motaea adafxer with mokieit aiiaptiM 



m Mid-Junction Design 

• UVorcyamacryiataadhaaiwa 

■ Mid-Junction Process 



Corona ire^ment 



'ew Platform OTW - Current Status 



tw) *vv*«tf w fog* 



Platform OTW - Current Status 



£ .OHT 

i 3.1 f 



Of 4.0 it 40 



Product Design (Common Distal, OTW), Eric Leopold, Dan Cox 8/23/94 
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New Platform RX/OTW Concept Review 



Common Distal 
' Challenges 



Technical JssuesI 



■ Aggressive Tip Sanding 

' init^ stuOlea Oy l^^anOf Lm stnm tt» pemtbtt novi lor 9 
two step sanding ope/sHon (nugh fotamM tiy /ftw s^miinQ) 

m Tip Seal 

- Rjrthar&valt^tionofivsvalmlhSLfiisnndeatovv^ 

■ Distai Outer Member 

• Need to verify capatjUty cf tne et r ^ pnane m^wvnvic* 

a/ 1.5fTwnSLPbalkjpn 
' Consisiency of artnjsions naaOt to £m shavm 
' Sektctfengm Of zrF ana 2.9 i^secikmtr balance push. 

necK and deflation tvnu 



Common Distal * Technical Issues/ 
^^phallenges 



Distal Inner Member 
' Selection ottM to based on 



Merging of Technologies 

- SotiLoPru 

- Hyttvpl^ Coating 



■l}few Platform OTW - Technical Issues/ 
lenges 



u Proximal Outer Memt>er 

• Material avaikatility 

• AccaptadiHty 0/ PEK (xo^iertiea 

m Proximal Markers 

' Bond^tity to PEEK Of PSK outof mentmr 

u Mid Catheter Junction 

• Adh9si^^ junction to PE 

• Toi0/^nco lequi/^ lor atfwh* tXintSng 

u Proximal Adaption 

• Ai^asive junction 

- New adapt^rdosign 10 /educe cost 




Product Design (Common Distal, OTW), Eric Leopold, Dan Cox 8/23/94 
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New Platform RX/OTW Concept Review 



)t€w Platform OTW - Heart Model Testing 



15 in-house heatt modeiing sessions 
4 heart model sessions with physicians 

- Or. Msrtxiar SAB MMting 

■ Dr. Bairn: SAB M&eiing 

' Dr. Stack SAB Meeting 

< On Storie: at ACS 



Platform OTW ■ Heart Model Results 



\ He^ moaaUng p) OTW stta/i designs 




TVactabiBy^ Slgn^camy beBv, "^ikamA and et^jrHes^ 
pml^fM h the ckc or osfium of LAD yiihen pushing againat sfteaBY* 



liew Platform OTW - Pre-Clinical Testing 

\ipii^ 



Continue to evaluate current designs in 
ttie lieart model using competitive 
I products 

I Optimize tlie excised pig heart in-house 
i Mayo pig study with final design 



OTW Performance Testing, C, McQueen 8/23/94 
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NEXOTWRV.XLS 



Next Platform .014" (OTW) shaft evaluation 










Mayo Clinic animal studies, July 29, 1994 












Dr. Kirk Garratt, Dr. Stuart Higano 












































Listed below are the catheters in the order they were evaluated . 














































































Dr Garratt's 


gw mov 


access 


cross 


comments 






evaluation 


































14K 




4.0 


4.5 


3.0 


crossed with deep seatinng 
























4.5 


4.5 


4.5 


no guide movement on cross 




co-ax,co^x (A1) 








with modest guide p 


acement 






























































































Dr. Higano's 


gw mov 


access 


cross 


comments 






evaluation 


































Cobra 




2.0 


4,0 


1.0 


could not cross with significant effort 












with deep seating 
























co-ax,co^x (AS) 


3.0 


4.0 


4.0 


crossed w/ modest guide placement 












and steady push ,no guide bobtng. 
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Next Platform .014" (OTW) shaft evaluation 
Hayo Clinic animal studies, July 29, 1994 
Dr. Kirk Garratt, Dr. Stuart Higano 



Comments and Conclusions (Co-eixial\Co-axial test catheters) 

The test catheters evaluated by both investigators performed 
significantly better in cross than the Sci-*Med Cobra or Medtronic 
14K. 



During Dr. Higano ^s evaluation the Sci-Med Cobra failed to cross 
and the test catheter crossed with modest guide placement with no 
guide "bobing" observed. 



Dr. Higano commented that the proximal shaft of the Co-axial/Co- 
axial test catheter was a significant improvement over the Edge. 



The animal study results are consistent with in-house heart 
modeling. 



The animal studies were conducted with P£*600 balloon material on 
all test devices. 
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New Platform RX/OTW Concept Review 



RX Product Features to Address Customer 




RX Product Features to Address Customer 




0X;Product Drawing 




If Platform RX - Design Options 



Pmximai Outer Shaft 

' HOPS (extended man<t9i} 
' HOPE (Hush die) 
' PEBK 

Proximal Reinforcing Mandrel 

- $t9inlKss Stvai 
■ NawAHoy 

Proximal Markers 

- Gold foH (HOPS autar shaft) 

• 7? (PEEK outer shatt) 

Proximal Adaption 

• Injection motded adapter wm molded ad^Oon ojfi 

• Insert molded adapter 




Platform RX - Design Options 



j m Mid-Jurtction Design 

' TranMki^ with paiyimide and coi (HOPE outer Shan) 

• TransitiOfi with po^yimide (PEEK outer sflatt} 

Mid-Junction Process 

* Seat Mtih hat box (hOPe outer shim) 

- Sea/ iMith hot bOM, plasma treaLmtdadh&sivm(P£EKo 
Shalt) 

Tracking Sheatti 



lir^w Platform RX - Current Status 




Product Design (RX), Eric Leopold, Dan Cox 8/23/94 
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New Platform RX/OTW Concept Review 



Platform RX - Current Status 




lor4JlM40 



^;N€W Platform RX - Technical Issues/ 
M^lenges 




Prttximai Shaft 

< SttvKkig ff» rt^^aa of push, tftjuoility. 



Proximai Markers 
- Bonaaaiify to PEEK outer Shan 
Mid Catheter Junctiori 



Product Design (RX). Eric Leopold, Dan Cox 8/23/94 
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ACS CONFIDENTIAL 



Mid Catheter Junction - New Platform RX 



A 
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Not to Scoie 



Eric Leooold 



8/18/94 



New Platform RX/OTW Concept Review 



^ ;^|iycw Platform RX - Heart Model Testing 



[ PeehBway versus nan peel-away 
I PE60Q versus Nucref versus X1400 versus Nyhn 
I versus Soft LoPro Baitoon Materials 
I BUiptical versus coaxial 
■ Various shaft materials 

m Hypotubes versus reinforced single lumen proximai 
sfyafts 

m Mid-catheter transition evaluations 



; |- jye)v Platform RX - Pre-Clinical Testing 
C^^Jkpllenges 



Evaluation of cross/tecross versus competitive 
\ balloon catheters 



Synttvtic haion 

Porfussd pig ty&ent with fJayo hearts 
Lasion animal mod^ 



^ Platform RX - Heart Model Results 



I Improved distaf tip taper 
l Improved proximai seal 
\ Better guide wire movement 
' Improved mid-catheter transition 
m Itrproved track 

■ Basier handling of proximal shaft 
m Improved cross-recross over PB600 



RX Performance Testing, R. Sejna 8/23/94 
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New Platform RX 
1 Study March 9-10, 1994 
Cross 




■ New Platform RX (w/o SLP & 
Hvdfophf>*c) 

O Eiiropciss 



Schwartz Farroh Furrah 

Sef#2 Ser#3 Set«d 

RCA <?0% RCA 75% RCA 75% 



Access 




Schwartz 

Set #2 
RCAm 




m N**w Ptatform RX (w/o SLP & 
Hydrophtrtc) 

M Eftpse 



Forroh 
Set #3 
RCA 75% 



Guidewire Movement 




RX (w/o SIP 8t 
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Dan Meeker /Efk: Leopold 8/23/04 



Schwartz Farroh Forroh 

S**t #2 Set *3 S«t ttA 

RCA m RCA 75% RCA 75% 



NXRXV.XLS 



Next Platfonn .014" (RX) 












Mayo Clinic animal studies, March 9-10, 1994 










Dr. Rob Schwartz , Dr. Tony Farrah 
















































Schwartz /set #1 pig 455/cin: 85% 
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New Platform RX/OTW Concept Review 



ATew Platform RX/OTW - Manufacturing 
^^j^^sues/ Risks 

I HyarophHic Coating (OTW and RX) 
I Junction with Coil (RX only) 

Coif (RX only) 

' MskB Suy 
m Reinforcing Mandrel/Grinding (RX only) 



New Platform RX/OTW - Manufacturing 
^ ^iMsiies/ Risks 



\ Adhesive Bonding (RX only assuming PEEK) 

Saafimegtity 
Pvttsirgngth 

Adhesive Bonding (OTWonfy) 

- BaHoofVmki-shan ana pnixkmt adafiton 
Insert Molding (OTW and RX) 

* Process low 

- Yiekt 



, :■: New Platform RX/OTW - Manufacturing 
i^slssues/ Risks 



Graphite Inner Member (OTW and RX) 

Comfioundng/hoies in tumtn 

\ Extended Mandrel Extrusions (OTW and RX) 



'■; New Platform RX/OTW - Manufacturing 
l§l^t^^^S Estimation 

\ Cost analysis performed on initial concept 
\ designs 

■ UsiflQ nnanca COPS ^vatustkm tod {K. PhUHps} 
' tndud^ assufjipiiorts on yiMs, rales, ana o^ettieaa 

Eliminated elastinite concept based on high 
COPS design 

Maximum COPS savings achieved through 
coaxial design 



■,,..-New Platform RX/OTW - Manufacturing 
yOPS Estimation 



COPS estimation of coaxial distal end design 
\ decision 

initial astimittas OTW COPS • EOoe wtge '0%; 
/mrtia/ asiimahH f^COPS* Sb^rangt{*^ 10%} 
MyOtOfMiic coaiing > SiO to SiS COPS increment 



New Platform RX/OTW - Manufacturing 
Mite 



■ SDC to Manufacturing (T fmecuta^ 



Manufacturing (Temecuia} 



Manuiacturing (Temgcuial 
tmemationai Units Complataa in £DC 



Concept Review 
Design Review 
Integration Review 
. Final Project Review 

Post Market Review 



Manufacturing, J. Lonczak/K. Britton 8/23/94 
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New Platform RX/OTW Concept Review 



New Platform RX/OTW - Common Distal 
Shuft Benefits 

M Same Materiats 



Distat Outer Shan 
Balloon Tutsng 

Finai BaMoon She^ 

m Same Bailoon Mokis 

- laa Mgntr sufipvt to iiaign/sufjpal 
' Loss motas requiMS 

- Loss docuni&ntatian 

■ General Benefits 

' S^nv docunont^ton vuiM liBya to t» managed 
' Bngineenng st43pOft may raquifo fast 



..New Platform RX/OTW - Common Distal 
benefits 

\ Icfendcai Process 



- Ba0oon t*>mng 

- PtUAMnM baipon shaft naL^m 
' Tpsaat 

- GokS tand raoovaiy 
-* Distal sttaA nacking 



— Sam m'l and Sxturas 

- Cpai^ort inla/enangatila 

Future Design and Process Improvements 

* Haw tactwioloQiBs wdf kwan^ianffa Auii OTy¥ and nx 



i ;; ifew Platform RX/OTW - Key Factors of 




Manufacturing, J. Lonczak/K. Britton 8/23/94 
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New Platform RX/OTW Concept Review 



^j^pject Schedule 



%-^urrent Project Schedule 



Current Project Schedule 
j Aggressive ApproBCti to Design 
Selection Phase Activities 



Ptvinint 



_Q2 Q3 Q4 .Ql Q2 Q3 Q4.Ql.Q2 Q3.04^QL02 

Bi i I j 

EZtn j I 



Aggressive Approach to Design 
■ Selection Phase 



^^^esource Issues 



Objective: Significant improvment on current 
; schedule for Design Review (2/95) 
I Benefit Creates ttie potentiai for an earlier market 
\ reiease and provides momentum going into 1996 

Assumptions {Required: 

" Team wilt ba atiie to make rapid decisions 

' Necessary resources wilt be av^t&t^ 

" Technoiogies wiff meet current sctiedutes 

' Product design limitations are accepfaWff 

- Increased risks are 3CC&ptabi& 



\ Additional R&D Staff 

RX Engine 
RX Tech 
' OTWTdCh 

SDC/Production Support 

- Batloon Suppty 
' Catheter Suikjs 

m Sufficient commitment/priority from 
current resources 



Summary 



^^ejcommendations 



New Platform cattieters wiH meet current project 
""^ goals, with the possible exception of "equaf cross'' 
Significant, but not unreasonable, technicai risks 
need to be addressed in the following areas^ 

' baiiOOn 

■ coating/$teniiz3tion 
' PEEK/PEK 
• catheter design 

Potential exists to accelerate schedule from the 
current mid-96 domestic reiease. 




\ Accept "competitive" as crossing goal 

■ Current designs ^ signitic^nify impruw aimpoliiivm 
product line 

* No reaMtvUie aitematires inpto^^ on ti 

* Fur^wr mahj^ion gnd testing wotM de^^ H 
iiesign mxk 

Proceed with Design Selection 
Evaluate whether an aggressive schedule is 
appropriate, report to Sr. Staff on 9/15/94 
Potential for succbss in meetit^ aggressive schvi^ 

* Degree d increased due to aggressive schedule 
- Periormance wAch might tx fetl on the table* 



Eric Peterson, 8/24/94 
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New .014 PWorm Expected Customer L se 



The expected customer use of these products is the same as that of currently marketed OTW and RX 
dilatation catheters* For this reason, only the following changes are anticipated to the "Unified IFU" 
currently planned for ACS Products: 



Potential Changes 
Unified Instruction for Use- 

♦ Product Description 

Remove description of the use of 
Dual Lumen tubing 

♦ Coil Clip 

Remove instructions indicating use 
of Coil Clip 

♦ Peel -Away 

Remove instructions indicating use 
of peel-away 

♦ Tracking Sheath 

Insert instructions indicating 
proper use of tracking sheath 

♦ Indication for use 

Remove indication for drug infusion 
through guide wire lumen of OTW 



rsejna 8-23-94 
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New .014 P! atlorm IRegulatory Strategy 



It is the expected that the New .014 Platform catheters will require a PMA-s filing with the FDA. 
Requirements for this filing arc described on the following pages. 
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PREMARKET APPROVAL SUPPLEMENT 
APPLICATION fPMA/S) 

- Submit before making change affecting the safety 
and effectiveness of the device for which a PMA is 
approved. 

- Burden for determining whether a supplement is 
required is the responsibility of the PMA holder. 

- PMA/S required for changes if affect safety or 
effectiveness. These include but not limited to: 

(1) New indications for use 

(2) Labeling changes 

(3) Different facility or establishment to 
manufacture, process or package the device 

(4) Changes in manufacturing facilities, 
methods, or quality control procedures 

(5) Changes in sterilization procedures 

(6) Changes in packaging 

(7) Changes in the performance or design 
specifications, circuits, components, 
ingredients, principle of operation or physical 
layout of the device 

(8) Extension of the expiration date based on 
new data obtained by a protocol not 
approved by FDA 

- Same information that is required for PMA and is 
limited to information to support the change. 

J.P. Palin 8/22/94 
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CONTENTS OF A PREMARKET 
APPROVAL APPLICATION (PMA) 

(1) Name and address of the 
applicant 

(2) Table of Contents 

(3) Summary of the contents of the 
application 

(4) Description of the device 

(5) Reference to performance 
standards 

(6) Technical Information 

(7) Justification for one Investigator 

(8) Bibliography 

(9) Samples of the device, if 
requested 

(10) Labeling 

(11) Environmental assessment 

(12) Other information 



J.P. Palin 8/22/94 



The following decisions were made during the Concept Development phase of the New .014 Plattbrm 
OTW/RX product development effort (Project #1315), A short justification is provided for each decision, 
with additional detail provided through references. All referenced documents will be available in the 
Design History File for this project, contact ACS Document Control for further information, 

1 . Elimination of Peelaway on RX product 

2. Common distal shaft for RX and OTW catheters 

3. Soft LoPro balloon material 

4. PEEK or PEK proximal shaft material for OTW catheter 

5. Reinforced single lumen design for the RX catheter proximal shaft 

6. PE based inner member for RX and OTW catheters 
7- Aggressive tip sanding method 

8. Coaxial distal shaft design 
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New .014 Platform Design D ecision Justification 



Design Decision: Elimination of Peeiaiyay on^BX PnHtvct\ . 

Justification Autlior(s): Eric Leopold ^^<^^^p|C^ S h V^^j 

Eric Peterson .^-^^^^-V-^ ^S" --"^^"'/ v -^. /^ 

Date: August 2, 1994 

Describe Decision and Options Considered 

Decision to drop the "peelaway" feature from the New .014 Platform RX producL The two options 
considered were a 30cm distal section riding on the wire with a peelaway feature and a 25cm distal 
section without peelaway. 



Describe Rationale for Decision and Summarize Supporting Data 

While peelaway has always been a selling point for ACS RX pnxhK:ts, cardiologists have indicated that . 
this feature is highly desireable as a "convenience" item, but that they would sacrafice it to obtain 
improved performance. This had also been reflected in the wide acceptance and market share of the 
Scimed Express catheter, prior to its removal from the market. 

Several international accounts had indicated an actual preference for non-peelaway RX catheters, in part 
due to their comfort level with Schneider products. 

Several concrete factors argued in favor of elimination of the peelaway feature, including the following: 

Peelaway adds $10+ to the COPS of the catheter 
Peelaway reduces commonality with OTW catheter 
Peelaway adds 6-9 months to the development cycletime 
Peelaway requires slightly larger distal shaft sizes 
Peelaway eliminates coaxial designs from consideration 
Peelaway potentially reduces trackability of the catheter 



List References (reports, memos, lab books, etc.) 

Peelaway Summit #1 Meeting Minutes, Jon Becker, 1 1/5/93 
Peelaway Summit #2 Meeting Minutes, Jon Becker, 12/10/94 
Concept Template Draft, Eric Peterson, 1/24/94 



Design Decision: 



Elimination of Peelaway on RX Product 
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New .014 PLtfonn Design Decision Justification 



Design Decision: Common Distai Shaft:f3r%?C and OTW Catheters 
Justification Author(s): Eric Peterson ^ ^'-^.-^ ^ ^ ' ^ ''^'-^ 

Date: Augusts, 1994 ^ 

Describe Decision and Options Considered 

The New .014 Platform project was initiated with the explicit goal of delivering a set of products which 
had a common distal 25 cm section. While the viability of this concept has been examined, no other 
options have been considered. 

Describe Rationale for Decision and Summarize Supporting Data 

The '^working end" of the balloon catheter is the distal 25 cm. This section also requires the greatest 
amount of development and testing since it determines most of the performance of the catheter, has strong 
interactions with the balloon, etc.. The conunon distal end seeks to leverage the development work done, 
on one platform and directly apply it to the other. 

Early in development, numerous potential downsides, such as reduced performance, were evaluated. To 
date, none of these appear to be significant There will be a slight direct labor impact on the RX product 
design; however, this should be more than oSset by indirect savings in other areas of manufacturing. 

List References (reports, memos, lab books, etc) 

Concept Template, draft 1/24/94, Eric Peterson 



Design Decision: 



Common Distal Shaft for RX and OTW Catheters 
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Design Decision: Soft LoPro balloon nnitenaf y / 

Justification Author(s); Eric Peterson -4 / - ' / ._ j'/'v'^^^.-'/ 

Date: August 22, 1994 ' 

Describe Decision and Options Considered 

The New Platform catheters will utilize the Soft LoPro balloon material. Other balloon materials 
considered include the current PE-600 material and the "Next Gen Balloon". 

Describe Rationale for Decision and Summarize Supporting Data 

PE-600 does not meet the basic project requirement of having an extended range of intlaiion pressures. 
The Next Gen Balloon does not meet the timing requirements of this project. Soft LoPro provides 
improved burst pressures, greater softness/rccross, and slightly smaller profiles with technology similiar to 
current PE-600. 

List References (reports, memos, lab books, etc) 

Concept Template Draft, Eric Peterson, 1/24/94 



Design Decision: 



Soft LoPro balloon material 
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Nov;- A) 14 Pl^lh 




Design Decision: PEEK oi 

Justification Author(s); Dan Cox 




Eric Peterson . '^••^ --^ 




Date: 



August 22, 1994^ 



Describe Decision and Options Considered 

Selection of PEEK, or comparable* high performance thermoplastic for the stiff component of the 
proximal shaft. Primary alternate shaft design considered was the "ACX V" Elasiinite catheter design 
with a metal NiTi inner member providing stiffness. 

In addition, numerous other thermoplastics and several composite structures (e.g. polyimide with stainless 
steel mandrels) were considered. Non-coaxial, dual lumen designs were also evaluated during the design 
process. 

Describe Rationale for Decision and Summarize Supporting Data 

At the initiation of this project, the preferred OTW design utilized the Elastinite inner member. However, 
as COPS evaluations were conducted, it became clear that Elastinite designs would not meet the 
aggressive manufacturing cost targets set for the project. Based on feedback from senior management that 
cost targets could not be relaxed, a two pronged approach was taken: 

1 , Identify means to reduce the overall cost of the Elastinite catheter 

2, Identify a low cost, high performance alternative to Elastinite 

The current design is based upon the second prong of diis approach, a high performance thermoplastic 
material which provides very high stiffness and good kink resistance. Evaluation in heart models by ACS 
Clincal Research and Dr. Greg Stone demonstrated that this material, used as an outer member, provides 
similiar performance to the higher modulus Elastinite used an inner member. (These were the two 
primary design options.) 

Based on comparable performance and significantly lower cost (approx, $30 advantage), the PEEK 
material was selected. Following this selection, a technical review of PEEK and related processes was 
held to confirm the acceptability of this material for use on this product. 

List References (reports, memos, lab books, etc.) 

New ,014 Platform team decision not to pursue Elastinite OTW catheter, E. Peterson, 5/6/94 
ACX V Hean Model and Animal Study Results, 1993 

Summary of Materials under Evaluation for Next OTW, Larry Wasichek, 3/16/94 

Expected performance of current OTW design options, Dan Cox, 5/2/94 

Materials from Senior Staff Presentation, 2/1 1/94 

Feedback on Senior Staff Presentation, Ginger Howard, 2/28/94 

High performance low cost Elastinite designs for RX & OTW, Steve Johnson, 2/15/94 

Next .014 Catheters with Elastinite, Mike Clayman, Steve Johnson, 3/1 1/94 

Peek Technical Review materials. Bob Ainsworth, 5/25/94 



Design Decision: 



PEEK or PEK Proximal Shaft Material for OTW Catheter 
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Design Decision: Reinforced single lumen design forth^RX catheter proximal shaft 

Justification Author(s): Eric Leopold ^ - ^ h?:>HA 

Eric Peterson , - .-^j 97 

^ ■■ — ^ / 

Date: August 22, 1994 

Describe Decision and Options Considered 

The proximal shaft of the RX product will use a reinforced single lumen (RSL) design. Tliis design 
employs a ground stainless steel mandrel to provide stiffness inside a single lumen polymer tubing which 
acts as an inflation/deflation lumen for the balloon. 

Other designs considered include die RX Elipse stainless steel hypotube and an Elastinite (NiTi) 
hypotube. Eidier of these hypotubes could be designed with or without the PE jacket currently used on the 
Elipse product. 

Describe Rationale for Decision and Summarize Supporting Data 

The stainless steel hypotube was eliminated from consideration by the initial definition of the project, due 
to its inherent '*springiness'\ In addition, the other design options provide for fewer customer returns due 
to kinked and broken hypotubes. 

The Elastinite hypotube design had several significant advantages over the RSL design. These include a 
singnificantly smaller OD (2.4 vs. 2.8 French), better deflation times, and slightly better push transmition. 
This design was also non-springy and non-kinkable. 

The RSL design meets project goals for shaft size (2,8 French) and deflarion times and also provides good 
push with a non-springy, non-kinkable shaft. However, die major advantage of the RSL design is 
manufacturing cost, with an approximately $30 advantage over Elastinite. Additional discussion of 
Elastinite costs and references please see the writeup on Design Decision: Proximal Shaft Material for 
OTW Catheter. 

The proximal shaft design decision is consistent with the decision made for the RX Passport Il/Visa 
project during dieir concept review. 

List References (reports, memos, lab books, etc.) 

Design Decision: Proximal Shaft Material for OTW Cadieter 

Passport II Concept Review, John Shanahan, 3/24/94 

Testing of Proximals Shaft Designs, Eric Leopold, 1/24/94 

Heart Model of New Platform RX .014, 2/24/94 

Performance of coaxial vs. elliptical RX catheters, Eric Leopold, 4/28/94 



Design Decision: 



Reinforced single lumen design for the RX catheter proximal 
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Design Decision; PE based Inner Member . // y ^ . / ^ , ^ ^ 

Justification Author(s): Eric Petcnion ^ f'^^] Y r-/ 

Eric Leopold j^/z ^ 

Date: August 22, 1994 



Describe Decision and Options Considered 



The New ,014 Platform catiieters will use a PE based inner member, either as a blend of high and low 
density materials or as 100% HDPE. The inner member may or may not be compounded with graphite. 
Other material families considered were nylons and PEBAX. The use of a Hytrel material was discussed 
but not tested for this project. 

Describe Rationale for Decision and Summarize Supporting Data 

The PE based inner members were comparable or better in performance characteristics (guidewire 
movement, inner member collapse) than any of the alternative materials. They also pose the lowest 
technical risk in combination with the PE-bascd Soft LoPro balloon material since current heat sealing 
technology can be used. 



List References (reports* memos, lab books, etc) 



Protocol Report #92-020, Eric Leopold, 5/20/94 
Protocol Report #92-021, Eric Leopold, 5/23/94 



Design Decision: 



PE based Inner Member 



Page A11 



Design Decision: Aggressive ti 

Justification Author(s): Eric Peterson 

Dan Cox 




Date: 



August 22, 1994 



Describe Decision ami Options Considered 

New Platform catheters will leverage induction seal and aggressive tip sanding technologies from the Low 
Cost Edge and Avant Edge projects. Options for creating the balloon seal included adhesives and 
conventional heat seal in addition to the selected induction heat seal. Options for fonning or shaping the 
tip were aggressive sanding, shaving, and an adhesive fillet. 

Describe Rationale for Decision and Summarize Supporting Data 

The selected direction provides comparable or better results with less technical risk and greater leverage of 
other development efforts. 

Adhesive seals and fillets would require significant development to reach necessary process capabilities. 
In addidon, the maximum seal CD for adhesives would probably be larger than the heat seal options. The 
induction heat seal equipment and process has been developed in manufacturing to improve process yields 
vs. the current heated air equipment. 

All of the shaping options (adhesive fillet, shaving, and aggressive sanding) produced similiar results 
based on customer feedback. The aggressive sanding option was selected because it has the least technical 
risk, lowest effort required to develop, leverages other development projects, and best fits efforts to achieve 
an aggressive schedule for the New Platform product reiease. 

List References (reports, memos, lab books, etc) 

Distal Tip Summit, 1/20/94, Joann Heberer, Pat Urasaki, Dave Jacobson 

Tip Seal Options, 2/94, Joann Heberer 

Tip Seal Recommendation, 6/14/94, Mike Buchin, Mandy Lee 

Adhesive Tip Seals with Soft LoPro, 4/19/94, Pat Urasaki 

Tip status/update, 5/19/94, Mike Buchin 

Summary of tip evaluadons from SAB meeting, 3/17/94, Margo Zaugg 
Opportunities for enhancing tip performance, 6/2/94, Mike Buchin, et. aL 



Design Decision: 



Aggressive tip sanding method 
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Design Decision: Coaxial dista 

Justification Author(s); Eric Peterson 




Date: 



August 15, 1994 



Describe Decision and Options Considered 

The distal shaft of the New Platform catheters will be a coaxial design. Both coaxial designs and non- 
coaxial, elliptically shaped dual lumen shafts were evaluated. 

Describe Rationale for Decision and Summarize Supporting Data 

The primary driver for the final shaft design decision was a concern that doctors would perceive a 
potential safety issue with balloon bowing" which occurred on non-coaxial designs using the Soft LoPrp 
balloon material. Available data does not allow a conclusion to be drawn as to whether the perceived 
issue is or is not of real clinical significance. However, since the majority of physicians with whom we 
discussed the behavior indicated some level of concern, the decision was made to proceed with the lowest 
risk option, a coaxial design. 

Prior to determining that the bowing occurred on non-coaxial designs, the two options were very close. 
Performance in heart models and animal studies was very close, with perhaps a slight edge for coaxial. 
The marketing message for elliptical provided a strong incentive to go with the elliptical dual lumen 
design, Manfuacturing had pros and cons for both options. 

List References (reports, memos, lab books, etc.) 

Soft LoPro/Coax Decision, draft, Gary Schneiderman, 8/1 1/94 
Performance summary, coaxial vs. elliptical, Eric Peterson, 8/1/94 
Catheter bowing study, Eric Leopold, 7/25/94 
Bowing Force Study, Eric Leopold, 8/2/94 

Relationship between mm of linear growth and bowing, Eric Peterson, 8/3/94 
Coaxial vs. Elliptical summary, Chris Haig, 7/25/94 

Soft LoPro Balloon Growth & Bowing Clinical Eval Meeting 1, Jon Becker, 8/1/94 
Soft LoPro Balloon Growth & Bowing Clinical Eval Meeting 2, Jon Becker, 8/4/94 
Preliminary Recommendation, meeting minutes, Eric Peterson, 3/3 1/94 
Distal Shaft Decision feedback, Mika Nishimura, 4/20/94 
Coaxial vs. Elliptical shaft size comparison, Eric Leopold, 6/3/94 



Design Decision: 



Coaxial distal shaft design 
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Heart Modeling (ACX 5 ^ ,014 Platform: QTW) 



2/19/93 ACX 5 Poiyimide with .010 wire transition to HDPE, PE600 

balloon, graphite inner member 

5/18/93 ACX 5 Shafts: 1. ACX 5: poiyimide s/s (2 wires) 

Z ACX 5: Elastinite IM 

3. PEEK 

4, ACX 5: poiyimide s/s (1 wire) 

12/9/93 ACX 5 1. Surlyn tip 

2- Attane tip 

12/21/93 ACX 5 ACX 5 with tapered Elastinite 

1/25/94 ACX 5 Variations: 

1. Peek outer shaft to balloon graphite/PE inner 
iimer member 

2. Peek outer shaft to alathon intermediate 
shaft. Spiral cut on Peek at transition, 
graphite PE inner member 

3. Peek outer shaft to alathon intermediate 
shaft 40cm of Peek inner member to 
graphite, PE distal 

4. Peek outer shaft to alathon intermediate 
shaft 120cm Peek inner member to 
graphite PE 

5. Elastinite proximal, poiyimide transition 
Prism balloon, clear Quantum intermediate 
inner member 

6. ^Elastinite proximal, poiyimide transition 
graflex intermediate inner member 

^Excellent in track and push, less the Edge in 
guide wire movement 

4/27/94 Dr. Stone, heart model session: ,014 Platform OTW: 

1- Peek 
2. *Elastinite 

3- Peek (second sample of #1) 

4- *Elastinite (second sample of #2) 

*Rated the highest in track, push, guide wire 
movement 
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6/24/94 



3/24/94 



,014 Platform .014 OTW: 

h *Peek proximal shaft ,0325/. 039, graphite inner 

member, coaxial 
2. Elliptical distal shaft of 83 HDPE/13 LL 0PE/4 

graphite, similar proximal 

*Trackability: smooth into the septal and diagonal 
*Pushability: seemed smoother, more flowing effect 

pushing into the diagonal 
*Guide wire movement somewhat better than 
control Edge 

Peek .014 Platform OTW: 

1. Coaxial Peek stiff shaft, graphite/PE inner 
member, 3.0 PE 600 balloon 

2. Coaxial Peek 5cm of Peek in inflation lumen 
at junction from coaxial to elliptical 

3. Coaxial Peek - 10cm Peek elliptical 

4. Coaxial Peek -°cm polyimide €Hrpfr<:^-4 



3/29/94 



.014 Platform OTW: 



1, Coaxial proximal end with Peek stiff shaft and 
graphite/PE inner member. Elliptical distal end 
with 5cm of Peek at transition graphite/PE inner 
member under balloon 

2, Coaxial with Peek stiff shaft and graphite/PE 
inner member, alathon distal shaft with 3.0 PE 
600 balloon 

3, Coaxial Elastinite w/graphite/PE inner member, 
alathon outer shaft, PE 600 3*0mm balloon 

4, Elastinite inner member, alathon outer shaft 
proximal, elliptical distal end, stainless steel core 
at junction to Elastinite 
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.014 Platform OTW: 



1. Coaxial OTW, Peek proximal outer shaft, 
graphite PE inner member alathon 6210 distal, 
shaft 17 Fr, PE 600, 3.0mm balloon 

2. Coaxial proximal Peek outer shaft, graphite PE 
inner member 75% HDPE/25% LLDPE elliptical 
distal shaft between elliptical distal and Peek, 
3.0mm PE 600 

3. Same as #2 except has 20cm intermediate 
alathon stiff shaft between elliptical distal and 
Peek, 3.0mm PE 600 
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.014 Platform OTW: 



1, Coaxial distal Peek proximal, graphite/PE inner 
member alathon 6210 distal outer shaft 3-9Fn 

to 2.7 Fr., 3.0mm PE 600 balloon 

2. Elliptical distal, coaxial proximal 3.0 Fn Peek, 
graphite/PE inner member distal necked from 
.029/.049 to .024/.045 3.0 PE 600 balloon 



1. Peek proximal outer shaft, graphite/PE inner 
member, coaxial proximal elliptical dual lumen 
distally, dual lumen is HDPE (clear) 

2. *Same as #1 except dual lumen is 83% 
HDPE/13% LLDPE/4% graphite 

3. Same as #1 except dual lumen is 75% HDPE/25%. 
LLDPE (white) 

"^The best overall 



1. *Peek proximal shaft with graphite/PE iimer 
member coaxially: distal end is 83 HDPE/13 
LLDPE/4 graphite, elliptical dual lumen 

3.0 PE 600 balloon distal and has .015/.0175 
polyimide in distal 25cm of inflation lumen, 
also moved Peek/ elliptical junction from 30 to 
25cm from balloon 

2. Same as #1 except only has ,013/.017 polyimide 
for 4cm at Peek junction, also has .006" stainless 
steel mandrel in inflation lumen from proximal 
adaption to proximal balloon seal 

3. Has continuous dual lumen (same distal end 
of #1 and #2), from proximal adaption to 
balloon. Has stepped mandrel .012 to -006 in 
inflation lumen. Step is 25cm from balloon WS"" 
goes to proximal balloon seal distal lumen is 
necked for 13cm. 

4. Same as #3 except distal lumen is only necked at 
proximal balloon seal, not for 13cm 

*Best in track and guide wire movement 
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.014 Platform OTW: 



7/1/94 



,014 Platform OTW: 
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7/8/94 .014 Platform OTW: 

L Eliptical distal shaft ^ iaytp as £" I ips<; 
Z ^Coaxial shaft 

*Best overall perfonnance 



March 21, 1994 

FROM: Margo Zaugg 

RE: Summary of ACX V evaluation from 3/13/94 SAB meeting: 



Attached is a brief summary of ttie heart model session. The guiding catheter did not provide 
any support for either device. If you have any questions please feel free to contact me. 
Evaluations completed by: 
Geoff Hartzlen M-D, 
Don Bairn, M,D. 
Rictiarti Stack, M.D, 

The ACX V catheter was compared to the COBRA in a head to head evaluation in a heart 
model at 37*C, 7Fr POWERBASE guide was used. Specific performance characteristics were 
rated on a scale of 1*5 with 5=exceptional, 4=very good, 3=good/adequate, 2^fair, and 
1 ^inadequate. 















lAttributes!" -r' — 


K''ACx:vr;- 


KC&brai?"':«:; 










Guidewire movement 


5 


5 


4 


2 


5 


4 


Access (Track) 


5 


5 


4 


4 


5 


4 


Push Transmission 


5 


5 


4+ 


4 


5 


4 


Transition from stiff shaft 
to distal shaft 


5 


5 


4 


4 


5 


4 


Distal transition 


5 


5 


4 


4 


5 


4 


Overall impression 


5 


5 


4 


4 


5 


4 



Overall Ranking: 



Dr. Hartzler 
Equal 



Dr Baim 
Equal 



Comments: 
Dr. Hartzler- 



Guidewtre movement is exquisite. 
Distal tip is abmpt * Needs some woric. 



Dr Stack 

1. ACX V 

2. Cobra 



Dr Baim - Less force required to advance catheter. Has excellent transmission of push. 

Transition from stiff shaft to distal segment does not impact guide (Length ok) 
Tip is poor. Much more like COBRA than SLEEK. 

Dr. Stack- Excellent guidewire movement. 

Was able to track around a loop in the heart model artery - Good transmission 
of push. 

Transition from stiff shaft to distal segment fine. It does not impact the guiding 
catheter. 
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ACX V Test Protocol 



Study Date: 
Location: 

CR Coordinator: 
Study Participants: 



Test Oevice: 
Control Device: 
Objective: 
Key elements: 



Method: 



Scoring: 



Procedure: 



March 13, 1994 

Stouffer Concourse Hotei 
SAB Meeting (Shannon Room) 

Margo Zaugg 

□on Saim, M.O. 
Geoff Hartzier, M.D. 
Wiifiam O'Neiil, M.O. 
Cass Pinkerton, M.O, 
Richard Stack, M.O. 

ACX V 

Scimed Cobra 

Assess in-vitro performance against Cobra. 

Guidewire movement 

Track 

Push 

Transition from stiff shaft to distal segment 
Transition / joint proximal to balloon 
Length of stiff shaft 

The evaluation will be performed in a 37c water bath using a 7 Pr or 8 Fr 
JL4 ACS POWERGUIOE, .014' HTF DOC compatible guidewire, inflation 
device and PTCA accessories* 

After the device has been used, each performance attribute will be given a 
score by the operator. 

1 * inadequate 

2 fair 

3 ^ good / adequate 

4 ^ very good 

5 « exceptional 

After both devices have been tested, the operator will rank the devices in 
order of preference. 

* Position the 3 Fr JL4 POWEBGUIDE in the LM coronary artery. 

* Track the Cobra catheter over the .01 4* HTF as far as possible into the 
anatomy of the heart model. (Note distancet 

* Remove .Cobra without inflating. 

* Track the ACX V catheter over the .01 4" HTF as far as possible into the 
anatomy of the heart model, (Note distance) 

* Remove ACX V catheter without inflating. 
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ACX V Evaluation 
March 13, 1994 

Perfonrnanca: Guidewtre movemenn 

Smoothness of wire movement within the cath e ter 
Smoothness of the balloon traveiing over the wire. 

TrackatilitY 

Overall ease with which the device travels through the anatomy. 
Smoothness as the device goes around curves / tortuosity* 

Transmission of push 

Presence / absence of guiding catheter back out. 
Presence / degree of dilatation catheter prolapse* 
Distance the catheter travels within the anatomy. 
Physician perception 

Transition from stiff shaft to distal segment 
Presence / absence of guiding catheter back out 
Smoothness of guidewtre movemem within the catheter. 
Feedback from visual inspection 

Transition / Joint proximal to the bailoon 
Presence / absence of catheter prolapse 
Feedback from visual inspection 
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FINAL STUDY REPORT 



Animal study title: Neict Platform .014" (OTW shaft evaluation) 



Protocol numberi ne3ctl4p74 -wp 
final report number: nexl4f74.wp 
companion .xls spread sheet: nexl4f74.xls 
Laboratory notebook # (file #) :LB# 1292, pgs 37-49 



Study date(s): July 29, 1994 



Test and control devices: Each investigator evaluated one of 
each of the following test devices r and one competitive 
control, 

test: 

1- 3.0 PEEK, co-axial proximal shaft, co-axial distal section. 
(# Al, * A5) 

2- 3,0 PEEK, co-axial proximal shaft, elliptical distal 
section, (#C2, #C5) 

3, 3.0 PE, continuous elliptical/dual lumen shaft* 
{#B1, #B4) 

control: 

1- 3-0 Sci-Med Cobra 
2. 3.0 Sci-Med 14K 



Study site: Mayo Clinic, Rochester Minnesota 




Investigators: Dr* Kirk Garratt, Dr, Stuart Higano 



ACS personnel: 1. engineer (s) /other participant (s) 

Dan Cox, Eric Petersen, Colleen McQueen 

2. IR study coordinator : Dan Meeker 
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Objectives and specific aims: The goal of the study is to 
identify tiie shaft design for the Next Platform •014" 
catheter. The following functional parauoeters were evaluated. 



1* guide wire movement 

2* access to the lesion (combination of tracX and push) 
3* cross (combination of push and profile)* 



Study performance (ease of following protocol r difficulties 
encountered; see also detailed methods in attached protocol) 



Two pigs and two investigators were used for the evaluation; 

Each investigator evaluated one of each of the three test 
versions in comparison to one coir^^etitive control- Dr. Higano 
used a Sci-Med Cobra as a control and Dr. Garratt used a Sci- 
Med 14K as a control . 



To more effectively evaluate the shaft designs a 7F guiding 
catheter was used in pig # 835 to reduce the amount of support 
supplied to the test and control catheters by the guiding 
catheter. 

The RCA lesions for both pigs (835, 829) were approximately 10 
cm from the tip of the guiding catheter and 95% in degree of 
stenosis* The tortuosity was 5/10 in degree of difficulty for 
both pigs • 
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Summary of results (also sea attaclied data slieets for 
individual animal results) : 

Aim 1: Guide wire movement 

Note: Guide wire movement was evaluated and rated with the 
guide wire advanced and positioned through the lesion. This 
may have impaired guide wire movement ratings in this study, 
although was considered a clinically relevant situation to 
evaluate guide wire movement. 

The average guide wire movement rating for both investigators 
on all three versions of test catheters was 3, 75, Dr. Garratt 
rated all test catheters 4.5 on guide wire movement • Dr. 
Higano rated all test catheters 3,0 on guide wire movement. 

The guide wire movement rating for the Sci-Med Cobra for Dr. 
Higano ' s evaluation was 2.0. 

The guide wire movement rating for the Sci-Med 14K for Dr.. 
Garratt ' s evaluation was 4*0. 



Aim 2: Access 

All test and control catheters were rated between 4.0-4.5 on 
guide wire movement for both investigators. 

Aim 3 : cross 

The average rating for co-*axial/co-axial test catheters 
(#A1,#A5) was 4,25 in cross for both investigators. 

The average rating for continuous elliptical test catheters 
(#B1,#B4) was 4.25 in cross for both investigators. 

The rating for co-axial/elliptical (#C2) was 4.0 in cross. The 
rating for co-axial/elliptical (#C5) was 1.0 in cross. 

The Sci-Med 14K evaluated by Dr. Garratt was rated 3.0 on 
cross . 

The Sci-Med Cobra evaluated by Dr. Higano was rated 1,0 on 
cross . 
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NEX14F74.XLS 



Next Platform ,014" {OTW)3haftQvaiuatlon 


Mayo Clinic animal studies, Juiy 29, 19941 


Or, Kirk Garratt, Dr Stuart Higano 
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Post-Study procedures (liistology, shipping etc): 

All catheters have been properly re-packaged and returned to 
ACS for further analysis. 



Conunezxts and conclusions: 

All test and control catheters evaluated by both investigators 
were considered similar in guide wire movement and access to 
the lesion* Neither guide wire movement nor access to the 
lesion was considered directly responsible for the overall 
outcome of the studies. This was due to the lack of 
tortuosity rated 5/10 in degree of difficulty in both animals. 

The co-axial /co-axial and continuous /elliptical test catheters 
evaluated by both investigators performed significantly better 
in cross than the co-axial elliptical test catheters or either 
Sci-Med competitive control • 

The co-axial/co-axial test catheters was regarded as slightly 
better in cross than the continuous elliptical test catheters 
although it is difficult to distinguish in this evaluation due 
to the increasing lumen size of the lesion with subsequent 
crosses. In both comparisons the continuous /elliptical 
designs followed the co-axial/co-axial designs. 

In the first set both were rated 4.5 on cross with the 
continuous /elliptical design "bobbing" the guiding catheter as 
it crossed- The co-axial/co-axial design did not move the 
guide as it crossed the lesion, 

In the second set the co-axial/co-axial test catheter advanced 
easily through the lesion after the co-axial/elliptical test 
catheter and Sci-Med Cobra failed to cross. The 
continuous /elliptical followed the co-axial/co-axial test 
catheter and was advanced through the lesion with similar 
effort as the co-axial/co-axial design. 

It can not be determined whether the continuous /elliptical 
design would have crossed if it had been evaluated before the 
co-axial/co-axial design. The lumen diameter may have been 
increased by the co-axial/co-axial design prior to the 
continuous /elliptical evaluation. 
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In separate evaluations the performance of the co-axialXco- 
axial design was rated better than the co-axial\elliptical 
design and as good or better than the continuous elliptical 
design according to Dr. Garratt and Dr. Higano. 

The three test versions performed better in cross in both 
evaluations than the Sci-Med Cobra or 14K coinpetitive control 
catheters • 

The animal study results are consistent with in-house heart 
modeling results . 

Dr* Higano preferred the "sturdier"/ "stiffer" proximal shaft 
of the continuous /elliptical version, but indicated that the 
proximal shaft o£ the co-axial/co-axial design was a 
significant in^provement over the proximal shaft of the Edge* 
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Prom: 



To: 



Date: 



August 15, 1994 



File 



R . D , Houlsby 



MEMORANDDM 




Subject: 



VHP Design Review 



STERILIZATION 

The sterilization mode will be E-Beam* Validation will be 
performed according to AAMI Method 1, The dose setting method 
requires that the bioburden be determined for 3 lots of 10 
catheters / 30 total. The average bioburden is used to determines 
the verification dose. One-hxmdred catheters are exposed to the 
verification dose and tested for sterility. The verification 
dose is accepted if there are no more than two catheters positive 
for growth (unsterile) . The acceptance of the verification dose 
is used to determine the sterilization dose. The sterilization 
dose is the dose that provides a sterility assurance factor of 
10^^ (SAL - 10'*) t which means the failure rate is less than one 
in million. The sterilization dose that is determined from the 
verification dose is expected to be less than 25 kGy (2.5 MRad) ; 
however, ACS will sterilize all of its devices at 25 kGy even if 
the verification dose supports a lesser amount - 

Sterilization validation is site specific because the 
bioburden in one geographical area may differ from the bioburden 
in another area. Thus, ACS should validate the dose for each 
manufacturing site. Validation of the Santa Clara manufacturing 
site will have to be done before submission to FDA. EDC 
validation will be based in part on previous validation studies 
and will only require one shipper carton of catheters to verify 
the dose map. 

Dose mapping, the distribution of dose throughout the 
package, is necessary to complete sterilization validation. 
Dose mapping has been done on several polyethylene catheters both 
at IRT (San Diego) and at the EDC sterilizer in Europe, These 
dose maps can used to support the VHP catheter provided that the 
same packaging is used. Different packaging would require a new 
dose map (at least one shipper carton of 10 devices) . 

Quarterly audits will be required initially for at least the 
first year of production. These audits consist of repeating the 
verification dose using 100 catheters. The audits may become 
less frequent as ACS accumulates more data. 
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BIOCOMPATIBILITY 



The raw materials used in the VHP catheter are given in the 
attached Bill of Materials- All of these materials/ in one form 
or another, have been screened for biocompatibility using the 
test for cytotoxicity. Some materials have also been tested for 
hemolysis. These screening tests were mostly done on 
unsterilized materials* In addition, prototype devices 
containing all of the materials were tested for cytotoxicity and 
hemolysis after exposure to 50 kGy, The results of these tests 
indicate that the materials have a high probsUDility of passing 
the biocompatibility tests required for finished goods . 

The finished good biocompatibility tests have not been 
initiated at this time. The testing takes two months to 
complete* The tests included: 



1, Cytotoxicity 
2 * Hemolysis 

3 . Class IV 

a. Intracutaneous Toxicity (Iinritation) 
, b. Acute Toxicity 
c- Implant 

4, Ames (mutagenicity) 

5 . Sensitization 

6 , Sub-Chronic 

The tests have to be done using devices sterilized by a validated 
cycle. These tests are described in SOP 226090. 
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RD Houlsby 
8-15-94 



VHP DESIGN REVIEW 



STERILIZATION 

MODE : E-BEAM 

VALIDATION REQUIREMENTS: 

SDC: 30 CATHETERS FOR BIOBURDEN 

100 CATHETERS FOR VERIFICATION 
DOSE 

EDC: 1 SHIPPER CARTON 



DOSE MAPPING: EXISTING DOSE MAPS CAN BE 

USED . 
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RD Houlsby 
8-15-94 

VHP DESIGN REVXEVr 



BIOCOMPATIBILITY 



RAW MATERIALS: Qualified previously by- 
tests for cytotoxicity, 
some hemolysis testing. 



FINISHED GOODS: 



INCOMPLETE 

2 MONTHS LEAD TIME 

26 CATHETERS 



CYTOTOXICITY 
HEMOLYSIS 
CLASS IV 

a. Intracutaneous tox. 

b. Acute systemic tox. 

c . Implant 
AMES (mutagenicity) 
SENSITIZATION 

SUB -CHRONIC 
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Failure 
Mode, 
Effect, and 
Criticality 
Analysis 



From: Victor Nguyen 

Diem Ta 
Date: August 22, 1994 



Program: New Platform .014 OTW/RX 
Subject: FMECA 



1.0 FMECA; Failure Modes and Effects Criticality Analysis 
2 . 0 Purpose and Goals of the FMECA; 

Purpose : 

1) . To analyze the product design for safety, reliability and 
effectiveness , 

Goal : 

1) * To identify any "Critical Components". 

2) , To analyze each component and establish a "Risk priority 
number" for each failure mode and take corrective action for each 
potential failure could have an adverse effect on the Mission, 
and final design specification and intent of this product. 

3*0 Approach ; To analyze each component and subassembly/ where 
appropriate / with a "bottoms" up approach and identify the 
potential failure modes of that component or subassembly. 
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a sp ecific fao^l ure mode. TaJca inro consxderarzon ^^^^tlO^ 
in place and is successful. Apply a rating scale or (^'10] J^J^ C^O) 
Sing tie mosn lUcely to occur, ase tiie Qualxtative Approacii for 
probabilxtY of failure as follows: 

RanJcincT ProbalJilitv of Failure 



1 

7,3 
9,10 



Remote: Fairly tinliJcely 
Low: Relatively few 
Ifoderate : Occas ional 
Higtii Repeated Failures 
Sxtreme: almost Inevitable 



7 0 Severitvj. is an assessment of the failure effects on the local 
are a! ISt le vil areas, and the end user. The Severity ratxng applies - 



to the effects. 



Bvaluation Criteria: 
Ranking 



2,3, 



4,5.6 



7,3 



10 



9ualitative Approach 
(Decree of Severity 1 

Unprobatile, Minor: Failure will not have 
a perceptible effect on the - performance 
of the product- The user or patient will 
not notice the failure or be harmed. 
Insignificant, Low; User is only 
minimally affected- - user will only 
notice a minor nuisance or negative 
impact on the product and there is no 
harm to the user or the patient. - 
Nuisance item, product will be operable 
at reduced performance - 
Moderately Significant: Failure causes 
dissatisfaction on the part of the aser. 
Noticeable negative iEnpact on the 
product or system performance- Product 
operable at reduced performance and 
possible performance degradation. Mo 
harm to user or patient - 
Significantly Sigh: Failure causes 
greater annoyance to the user. Loss of 
product function but very low 
probability of harm to the patient or 
user . 

Sxtremely Significant/ Very Sigh: Loss 
of system function, possible injury to 
user or patient- Hot out of compliance 
with legal reouirements - 
catastrophic: "severe health risJc to user 
or patient. Involves non-compliance with 
govemmeni: regulations . 
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3.0 OenacrlQii; is an asseasmenr of tie exisring/proposed ccnrrnis to 
idenrixY any oo-canrial r allure mode prior to accurrenca, ^Rating tiie 
grobalJlllty oi derecrtlon 15 based on the exf ectlTeneas of tiie 

* exlsniiig/iJrooosed control sysreia tiirougiiouT: tiie design or 
rnanuxacrnxlng cycle. To receive a beTitar raring eitiier tiie 
a^cis-ting/proposed contznal sysrsa nmsr be ijnproved, or tiie design anis' 

'be revised to ijnDrove tiie afiectiveness of the caxrem: 



control. 



parttcina 



QualitatlTe Approach 
Proijajjilitv ox Deraction 



1 



4,3.5 



2,3 



9,10 



Will be detected prior to release f or- 
production, 

Very lUcely vill be detected prior to 
final release to production or siiipping- 
May be detected prior to production or 
shipping. 

May not detect a potential design 
problem, however the failure mode will 
be detected prior to actual ose , 
Ohdetectahle nnril failure occurs In 
use. 



